Introduction
Simulation-augmented education is now recognised as an educational tool that provides opportunities to improve professionals' performance and enhance patient safety [1] . A number of debriefing techniques are available with the differing incorporation of three basic phases, descriptive, analytical, and application, to future events. A literature review of high-fidelity healthcare simulation indicated that feedback (debriefing) is the most important feature of simulation-based education [2] . To date, research has yet to determine the most effective debriefing styles and components to impact upon knowledge, skills, attitudes, and behaviours. Moreover, there is no evidence that one approach is optimal to impact all of those facets, as opposed to a composite debriefing approach.
Video-facilitated debriefing has been reported in recent experimental studies [2] [3] [4] [5] [6] [7] , which have 1 2 reported inconsistent results. Grant and colleagues [3] concluded that video-facilitated simulation feedback is potentially useful in increasing desirable clinical behaviours in a simulated environment. Healthcare debriefing research [3] [4] [5] has previously focused on performance measurement rather than exploring the complexity or transferability of the learning experience; for example, in relation to human factors, situational awareness, error recognition, patient safety, or preparing the learner for repetitive reflective practice.
Additionally, structured debriefing after 'real-life' events/incidents is not common practice in the clinical healthcare environment throughout the United Kingdom (UK). In contrast, debriefing after critical or routine events has been utilised by a host of industries to learn from experiences and improve performance for decades in the UK [8] .
It is evident that the concept of an individual or team having to gather information, process, analyse, decide, and act or not in a complex, continually changing environment [9] is not unique to the healthcare domain. Moreover, the paradigm of reflecting in, on, and after action [10] is the cornerstone of experiential learning that is itself the construct at the heart of simulation education and is not exclusive to the healthcare arena. The concept of trying to achieve a desired outcome by repeating an event again and again, each time analysing how to improve, can be pictured easily with man's early attempt to fly or to make tools before that. Viewing this with an evolutionary biology lens, one could extend this time frame markedly more.
The dynamic equilibrium of repeatedly experiencing events and attempting to make sense of how to improve has been punctuated or indeed rapidly evolved when the process of how we make sense and learn, combined with how we facilitate that in other learners, came under the educational scrutiny and research prowess of such pioneers as Dewey [11] , Schön [10] , Kolb [12] , and others. If one returns to the more commonly used terms of feedback or performance analysis or coaching to capture what we may consider debriefing, there is perhaps much we can learn from decades of post-experience analysis by other industries that strive to improve performance, mitigate risk, and ultimately, improve safety. The purpose of this study was to explore debriefing activities in high risk industries with the intention of informing healthcare practice.
Materials And Methods
A sequential mixed methods approach was adopted to explore the use of feedback and debriefing methodologies in ten different industries. The aims of the study were two-fold: 1) To identify the types of feedback or debriefing methodologies utilised for post-event analysis and performance development within high risk industries, and 2) to explore the use of feedback/debriefing methodologies used for post-event analysis and development at one site.
The first phase of the study involved surveying the current feedback or debriefing strategies utilised for post-event analysis and performance development. The second phase explored one industry in detail. Ethical permission was sought from Royal Manchester Children's Hospital Research & Development Department and deemed not necessary by the Committee.
Phase one
Ten industries that employ debriefing techniques, to improve performance of their workforce, were purposively selected and invited to participate in the study. An individual who had participated in debriefing (for example, trainer, coach, instructor, officer) was identified in each industry. All volunteers agreed to participate in a structured telephone interview. The interview schedule focused on four aspects of feedback/debriefing to ascertain what the strategies typically employed at each of the 10 sites (Aim 1) was. The four aspects discussed were:
1) Timing of the debriefing session, post-event, (for example, flight, performance, operation, mission), 2) Debriefing techniques used, 3) Duration of the debriefing event, 4) Follow-up provision.
All interviews were transcribed verbatim and analysed using thematic network analysis [14] .
Phase two
One professional aerobatic display team voluntarily agreed to participate in this study. An observational study was used to explore the use of feedback/debriefing methodologies used for post-event analysis and development in detail in one high risk industry which participated in Stage One (Aim 2).
Data collection included:
1) flight observation, 2) digital images, 3) interviewer rating of the debrief using the rater version of the DASH tool [15] , 4) a semi-structured interview.
Interview participants were blinded to the DASH score at the time. Interview transcription was analysed using thematic analysis. Field notes and photographs were recorded with permission, allowing triangulation of all data. All data was stored in accordance with the Medical Research Council's Good Research Practice Guidance [16] .
The DASH tool [15] rates the following elements:
1) How the stages are set to enable an engaging learning environment, 2) How the debriefer maintains an engaging context for learning, 3) Structure of the debriefing, 4) How the debriefer provokes interesting and engaging discussions and fosters reflective practice, 5) Whether performance gaps have been identified, 6) Whether performance gaps have been closed.
Each of the elements were then rated using the following seven-point Likert scale: 
Results

Phase one
One participant from each of the 10 high risk industries agreed to participate in the structured telephone interview. The interviews lasted between 10 and 20 minutes. Results of the thematic network analysis [14] of the interview transcripts have been summarised in Table 1 . 
Phase two
The members of the aerobatic flight team agreed to participate in the observational study. The team members initially undertook a live aerobatic flight display. Debriefing occurs immediately after each flight, in a specific area and follows a standard reflective cycle methodology, facilitated by the squadron leader.
The debriefing sessions last between 30 to 60 minutes (comparatively longer than flight durations). The immediate post-flight debrief was observed and scored by one investigator, with nine years of debriefing experience, using the DASH [15] tool. The scoring of this debrief has been presented in Table 2 . The debrief experience scored extremely effective/outstanding on all six elements of the DASH Tool, from setting the stage for an engaging learning environment to helping close performance gaps. The process has been summarised according to the key components of the DASH tool [15] . The debriefing process has been summarised pictorially in Figure 1 from the concrete flight experience through to pre-flight active experimentation.
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FIGURE 1: Aerobic Display Team Debriefing Process
No formal debrief training was reported, the organisation adopting a systematic grandfathering methodology, at least two years as a team member, before facilitating the debrief. The importance of the debrief facilitator skills to consider emotions and guide reflection on action by effective auto-debriefing were evident.
Setting the stages to enable an engaging learning environment:
The debriefer set the stage for an engaging learning environment, the setting was a relaxed lounge, facilitator (team leader) was positioned off-centre and projected a clear emphasis on advocacy, inquiry and promotion of post-event auto-debriefing.
Maintains an engaging context for learning:
The debriefing occurred immediately post-flight, in a specific area, and follows a standard reflective cycle methodology facilitated by the squadron leader. There was a clear emphasis on advocacy, inquiry, and promotion of post-event auto-debriefing.
Structure of the debrief:
The use of video replay enabled the pilots to review the entire flight, featuring complex manoeuvres (Figure 1, Image 2) .
Provocation of an interesting and engaging discussions and fostering reflective practice:
There was clear evidence of constructive alignment of the debrief to explicit team learning objectives, particularly with reference to spatial positioning and reference points of the display manoeuvres.
Performance gap identification:
Each pilot was then encouraged to verbalise positive and negative aspects of their performance in alignment of the specific learning objectives (Figure 1, Image 3) .
Closing the performance gaps:
Following full flight video replay, the post-debrief follow-up featured further face-to-face discussions, the use of models/blackboards to reference positions, and actions to allow closure of performance gaps (Figure 1, Image 4) .
One limitation of this study is the use of a single observer to rate the debriefing performance. In addition, although the observer had experience of adaptations of the DASH tool (acknowledged on the DASH website) [15] , this observer has had no formal training of using this tool.
Discussion
This study highlighted variability in debriefing practices, style, and duration amongst these 10 high-risk/high-stakes industries. Many authors have identified that effective facilitated debriefing sessions as a key step to promote deep insight and reflection to enhance learning and performance in healthcare [2] [3] [4] [5] [6] [7] [8] [9] . Additionally, literature suggests that debriefing is a social process where an understanding of emotion and thought processing is a vital element to the process. Current healthcare debriefing literature acknowledges the importance of reflection to increase retention of knowledge, skills, and attitudes [2] [3] [4] [5] [6] [7] [8] [9] . This study highlighted that highrisk/high-stake debriefing are frequently undertaken immediate post-event, with some utilising more structured analysis using supplementary video technology. Both sports teams and the aerobatic display team utilised video technology to focus learning and develop future strategies or performance improvements. There has been a reported increase in the use of supportive video technology in healthcare debriefing, but the effectiveness and optimal timing is yet to be determined [3] .
It is important to emphasise that the debriefing methodologies described by the high-risk/highstakes industries in Phase One of this study were based on live events. Whilst debriefing in healthcare is accepted as the most important element of simulated learning [2] [3] 8] , it is not yet commonplace in the clinical healthcare environment. Thus, it is possible that healthcare could learn from research into other high-risk/high-stakes industries to improve debriefing in the clinical healthcare environment as well as in simulated practice.
This observational study identified a highly effective method of self-directed video-based autodebriefing. The debrief methodology was rated outstanding/excellent (score of 7/7) in each of the six components of the DASH tool [15] . Daily familiarisation, experienced debriefers, standardised procedures, and constructively aligned learning objectives contributed strongly to effective auto-debriefing. The adoption of this debriefing style, built upon a safe culture of self-reflection, with team members exploring their own performance gaps with minimal facilitation may be significantly beneficial in simulated learning environments. Moreover, one could postulate that a drive to debrief, with the goal of high quality self-reflection and closure of performance gaps, is required in real life clinical fields, in addition to the simulations, to enhance patient care.
Conclusions
This study has explored debriefing activities in high-risk/high-stakes industries with the intention of informing healthcare practice. The sequential mixed methods study has indicated that debriefing after critical or routine events is common practice in a range of high-risk/highstakes industries, sports, and civil aviation. Debriefing in these industries is undertaken in order to learn from experiences and improve performance and safety. Variability in practices, style, and duration exists amongst these industries. Further examination of debrief activities in high-risk/high-stakes industries is required to determine how best practices from these arenas can be translated into improving patient safety within healthcare practice and simulated learning.
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